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(54) SOLDERING METHOD AND SOLDERING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To unnecessitate a 
cleaning process and to prevent the development of 
voids by raising and holding the temp, in a vacuum 
chamber where a material to be treated having a solder 
is disposed and the pressure is reduced into a vacuum 
state to the solder fusing temp, and simultaneously 
supplying a free radical gas into the vacuum chamber. 
SOLUTION: The material to be treated (wafer) 10 having 
the solder is set on a supporting table 12 by opening an 
upper chamber 4b, and after closing the upper chamber 
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4b, a vacuum pump 6 is started to create a vacuum state in the chamber 4. Microwaves are 
generated by operating a microwave generator 18 in a free radical gas generating device 16 
and gaseous hydrogen is supplied into the chamber 4 from a gaseous hydrogen source 25 to 
generate hydrogen radicals in the chamber 4. When the pressure in the chamber 4 becomes 
a prescribed value, the electricity is fed to a heater 14 embedded in the supporting table 12 
and the material to be treated 10 is heated up to the solder fusing temp, and this temp, is 
held. In this way, the solder on the material to be treated 10 is fused to form a solder bump. 
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* NOTICES * 



JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to what can skip the washing process 
after soldering about the soldering approach and equipment. 

[0002] 

[Description of the Prior Art] On a silicon wafer, a chip, or a substrate, in order to make 
electrical installation easy, the solder bump who is semi-sphere-like solder may be formed. This 
solder bump's formation is performed as follows, for example. Namely, [ whether flux is applied 
on this solder layer by forming a solder layer in the substrate which carried out (l)****by 
electroplating, and ] (2) - whether it pastes up on the substrate which mentioned above the 
solder formed spherically using the adhesiveness of flux [ or ] Or it cools, after heating more 
than the melting temperature of solder and carrying out melting of the solder in atmospheric air 
after carrying out whether it prints on the substrate which mentioned above the cream solder 
which made (3) solder grains and flux scour mutually, or nitrogen-gas-atmosphere mind. 

[0003] 

[Problem(s) to be Solved by the Invention] In such a solder bump's formation, flux intercepts 
reduction of the oxide in solder, removal, and the solder front face after solder melting from 
atmospheric air, and it is used in order to prevent oxidation. However, since melting of solder 
and the flux residue which remained in tops, such as a substrate, after cooling have a bad 
influence on the insulation and corrosion resistance maintenance of a substrate etc., washing and 
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its removal are indispensable. Moreover, at the time of heating, flux may be unable to 
denaturalize, and it may be unable to change to the matter which cannot melt into a solvent 
easily, and may be unable to wash easily in a washing process. 

[0004] Furthermore, at the time of solder melting, the air bubbles (void) resulting from the gas 
constituents in flux or solder may be generated inside solder Itabe, and, as for these air bubbles, 
electrical conductivity and heat-conducting characteristic are worsened. 

[0005] Only in a solder bump's formation, it does not generate, but also in soldering of the 
substrate to INTAPOZA besides formation of the solder bump to INTAPOZA used in order to 
extend wiring pitches, such as a semiconductor device, in the wiring pitch of a mounting 
substrate etc., and soldering to the mounting substrate of INTAPOZA, the above problems are 
produced when the wiring pitch of a mounting substrate is larger than wiring pitches, such as the 
above-mentioned semiconductor device. 

[0006] This invention aims to let a washing process offer the unnecessary soldering approach 
and equipment. Furthermore, a washing process is unnecessary and this invention aims to let it 
offer the soldering approach and equipment which can prevent generating of a void. 

[0007] 

[Means for Solving the Problem] The soldering approach by this invention possesses the process 
which decompresses to a vacua the vacuum chamber by which the processed material which has 
solder is arranged, the heating process which maintains the temperature of a vacuum chamber to 
the melting temperature of said solder while raising the temperature of the vacuum chamber in 
said vacua to the melting temperature of said solder, and the process which supplies free radical 
gas in said vacuum chamber in parallel to this heating process. 

[0008] In a vacua, while carrying out the temperature up of the processed material to the melting 
temperature of solder and maintaining melting temperature, solder fuses and soldering is 
performed. In the meantime, since free radical gas is supplied in the vacuum chamber, the oxide 
in solder can be returned according to a reduction operation of this free radical gas. 

[0009] From the time of said heating process being started, the process which supplies said free 
radical gas can be overdue, and can be started. The telophase of a free radical gas supply process 
can also be made almost simultaneous with the telophase of a heating process. The period of the 
supply process of free radical gas is made shorter than the period of a heating process. Thus, 
when constituted, after the air bubbles generated in solder escape from the defective part of the 
oxide film currently automatically formed on the surface of solder, or after tearing and escaping 
from the natural oxidation film, reduction by free radical gas is performed. Therefore, while 
reduction is performed, the air bubbles in solder are removed. 

[0010] Said reduced pressure can be performed up to about 0.01 Torr(s) (about 1.33Pa). 
Furthermore, said reduced pressure control is performed controlling the exhaust velocity of the 
exhaust air means connected to the vacuum chamber, and by controlling the amount of supply of 
the gas into said vacuum chamber, for example, can be performed to the pressure of about 0.1 
Torr(s) thru/or lTorr (about 13.33Pa thru/or 133Pa). 
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[001 1] Thus, by controlling the exhaust velocity of an exhaust air means, and the amount of 
supply of gas, a vacuum chamber can be exhausted to the pressure defined beforehand, and it can 
hold. And these control can measure the pressure in a vacuum chamber, and can automate it 
easily by making it return. 

[0012] The heating means is arranged in the vacuum chamber which can open and close the 
soldering equipment by this invention. A vacuum chamber is made with the thing equipped with 
the chamber and the exhaust air means formed in this. A heating means heats the processed 
material held in the vacuum chamber. The processed material has the solder for for example, 
solder bump formation. Two or more solder can also be prepared and singular solder can also be 
prepared. A heating means can heat a processed material to the melting temperature of said 
solder at least. 

[0013] According to this soldering equipment, since the inside of a vacuum chamber can be 
opened and closed, a processed material can be arranged to that interior. The processed material 
arranged in a vacuum chamber is heated by the heating means, and the solder which a processed 
material has fuses it. Moreover, since free radical gas is supplied, the oxide of the inside of 
solder and a junction interface can be returned according to a reduction operation of this free 
radical gas. 

[0014] The thing with reducibility for which the oxide in solder is returned is also considered, for 
example using hydrogen gas, without using free radical gas. However, in order to use the 
reducing power of hydrogen gas effectively, temperature of a processed material must be made 
high and the high temperature of a parenthesis must be held over a long time. If temperature of a 
processed material is made high not much and an elevated-temperature condition is held, damage 
may be done to a processed material. However, since it activates beforehand when free radical 
gas is used, it is not necessary to carry out long duration maintenance of the temperature of a 
processed material highly, and damage is not done to a processed material 

[0015] As said free radical gas supply means, the supply means of gas and a plasma generating 
means to plasma-ize this gas can be used. 

[0016] As a plasma generating means, although various things can be used, a frequency can use 
the power source which is a RF, for example, 13.56MHz and microwave, for example, 2.45GHz, 
as a plasma excitation power source. Moreover, things, such as a capacity-coupling mold, an 
inductive-coupling mold, and microwave discharge, can be used as a discharge means of a 
plasma generating means. 

[0017] A heating means can do rapid heating and forced cooling with what was constituted 
possible. For example, when the base material which supports a processed material is formed 
according to the quality of the material with small heat capacity, a heating means, for example, a 
heater, is laid under that interior and contact and non-contact form a cooling means in this base 
material possible, rapid heating and cooling can be enabled. 

[0018] When rapid heating and the heating means which can be cooled quickly are established, a 
processed material can be heated quickly, melting of solder can be performed upwards quickly, 
and solder can be cooled quickly. Therefore, it is rare to do damage by heat to a processed 
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material. Furthermore, the solder crystal grain child seen when a cooling rate is slow grows 
greatly, and it can prevent having a bad influence on bonding strength. 

[0019] 

[Embodiment of the Invention] The soldering equipment of the gestalt of operation of the 1st of 
this invention has the vacuum chamber 2, as shown in drawing 1 . A vacuum chamber 2 has a 
chamber 4 and a chamber 4 consists of lower room 4a and up room 4b. Lower room 4a is the 
thing of a cube type which has opening in an upper limb, and up room 4b is combined on the 
hinge possible [ a tegmentum ] in the opening. In addition, in the condition that up room 4b is 
carrying out the tegmentum of the lower room 4a, the interior of both is airtight. The exhaust air 
means 6, for example, a vacuum pump, is attached in the pars basilaris ossis occipitalis of lower 
room 4a. In a tegmentum condition, the interior of a vacuum chamber 2 can be made into a vacua 
by operating a vacuum pump 6. In addition, a vacuum pump 6 can control the exhaust velocity. 

[0020] The heating means 8, for example, heating apparatus, is formed in the interior [ of this 
vacuum chamber 2 ], for example, lower room 4b, side. This heating apparatus 8 has the plate- 
like susceptor 12 which can be supported by the front-face side for the processed material 10, for 
example, the silicon wafer which forms a solder bump. This susceptor 12 is the quality of the 
material with small heat capacity, for example, a ceramic, and a product made from carbon, and 
the heater 14 is laid under that interior. 

[0021] In addition, the power source for heating of this heater 14 is prepared in the exterior of a 
vacuum chamber 2, and with the airtight condition of a vacuum chamber 2 maintained, the lead 
wire of a heater 14 is drawn outside and connected to the power source for heating. 

[0022] Although not illustrated, the cooling system of the magnitude which can contact all over 
the rear face of susceptor 12 is formed possible [ contact and non-contact ] in the vacuum 
chamber 2 at the rear-face side of susceptor 12. This cooling system cools susceptor 12 with a 
fluid, for example, water. 

[0023] While a heater 14 energizes and heating the processed material 10, although it is 
susceptor 12 and non-contact, when the energization to a heater 14 is severed, a cooling system 
contacts the rear face of susceptor 12, and cools susceptor 12. Since susceptor 12 of heat capacity 
is small, rapid heating can be performed and rapid cooling is possible. 

[0024] The free radical generation-of-gas means 16, for example, a hydrogen radical generator, 
is formed in up room 4b of a chamber 4. With a plasma generating means, this hydrogen radical 
generator 16 plasma-izes hydrogen gas, and generates a hydrogen radical. This hydrogen radical 
generator 16 has the microwave generator 18 in the exterior of up room 4b, and has the 
waveguide 20 which transmits the microwave oscillated in this on the upper wall of up room 4b. 
This waveguide 20 has the microwave installation aperture 22. This microwave installation 
aperture 22 is formed in the wrap configuration in the whole surface of susceptor 12 so that 
susceptor 12 may be met. Therefore, as an arrow head shows, microwave is crossed to the large 
field which covers the whole surface of susceptor 12, and invades in up room 4b at drawing 1 . 

[0025] The hydrogen gas supply line 24 is formed in up room 4b [ near this introductory aperture 
22 ]. This hydrogen gas supply line 24 is for supplying hydrogen gas in up room 4b from the 

4 
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source 25 of hydrogen gas established in the exterior of a vacuum chamber 4. The source 25 of 
hydrogen gas is controllable in the amount of supply into a chamber 4. This supplied hydrogen 
gas is plasma-ized by the microwave introduced through the microwave installation aperture 22, 
and generates a hydrogen radical by it. This hydrogen radical passes along the wire gauze 26 
formed in order to carry out uptake of an unnecessary charged particle like ion to the interior of 
up room 4b, and goes throughout a processed material 10. In addition, two or more hydrogen gas 
supply lines 24 can be installed. 

[0026] In order to control the source 25 of hydrogen gas, and a vacuum pump 6, the control unit 
28 is formed. In order to use for the control in this control device 28, the pressure gage 27 is 
formed in the chamber 4. 

[0027] Thus, soldering in the constituted soldering equipment is performed as follows, for 
example. First, up room 4b is opened and the wafer already formed is arranged on susceptor 12 
as a processed material 10. On the processed material, two or more solder layers or balls which 
become a solder bump's origin are set, and spacing is arranged. The inside of a chamber 4 is 
exhausted up to about 0.01 Torr(s) (about 1.33Pa), as a vacuum pump 6 is operated and it is 
shown in drawing 2 , and let the inside of a chamber 4 be a vacua, after closing up room 4b. 
While operating the microwave generator 18 and generating microwave, hydrogen gas is 
supplied in a chamber 4 and a hydrogen radical is generated in a chamber 4. The pressures in the 
chamber 4 at this time are about 0.1 thru/or lTorr (about 13.3Pa thru/or 133.3Pa). 

[0028] If the pressure in a chamber 4 turns into the above-mentioned pressure, it will energize at 
a heater 14 and a processed material 10 will be heated. Since the heat capacity of susceptor 12 is 
small, it becomes the melting temperature of solder very much in a short time, for example, 
about 2 minutes after heating initiation. This melting temperature is held over about 1 minute. Of 
this, the solder on a processed material 10 fuses and a solder bump is formed. Since the hydrogen 
radical is supplied all over the processed material 10 at this time, the metallic oxide contained in 
solder is also returned by the hydrogen radical, since the inside of a chamber 4 is a vacua even if 
air bubbles are formed in solder at coincidence ~ the big air bubbles out of solder ~ escaping — 
formation of a solder void — being certain -- extent inhibition is carried out. If solder fuses and a 
solder bump is formed, the energization to a heater 14 will be severed, a cooling system will 
contact susceptor 12, and cooling of a processed material 10 will be performed. This cooling is 
also performed quickly, for example, it is returned to a room temperature in about 1 minute. In 
addition, vacuum suction is mostly carried out to initiation of cooling up to about 0.01 Torr(s) 
(about 1 .33Pa) by the vacuum pump 6 in a chamber 4 at coincidence, and nitrogen gas is 
supplied from the source of nitrogen gas which is not illustrated after that, and it considers as 
atmospheric pressure. 

[0029] Thus, since it supplies to the processed material 10, the powerful free radical gas, for 
example, the hydrogen radical, of reducing power, not using flux can also return a solder oxide. 
Moreover, within the chamber 4 in a vacua, since heating and melting of solder are performed, 
big air bubbles can also be easily extracted from solder, and can prevent generating of the void in 
solder. 

[0030] Moreover, since the powerful free radical gas of the reducing power acquired by plasma- 
ization of gas is used, it is not necessary to raise the temperature of solder or a processed material 
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even to temperature quite higher than temperature required for melting of solder, and a processed 
material 10 is not damaged. And since rapid heating and forced cooling are performed as 
mentioned above to the processed material 10, the time amount by which processed material 10 
the very thing is maintained at an elevated-temperature condition is short, and a processed 
material 10 is not damaged with heat. 

[0031] moreover — since installation of microwave is performed by the microwave installation 
aperture 22 of a wrap configuration in the whole surface of a processed material 10 — a hydrogen 
radical — directly under [ of the microwave installation aperture 22 ] — it is - a processed 
material 10 — the whole region is mostly generated in a wrap configuration and area, and 
reduction of oxidation solder is also uniformly performed in each oxidation solder. 

[0032] In addition, based on the pressure signal from a pressure gage 27 formed in the chamber 
4, the control section 28 is performing control of a vacuum pump 6 or the source 25 of hydrogen 
gas supply. 

[0033] Moreover, soldering in this soldering equipment can also be performed as follows, for 
example. First, up room 4b is opened and a processed material 10 and two or more solder layers, 
or a ball is arranged on susceptor 12. Up room 4b is closed, the inside of a chamber 4 is 
exhausted up to about 0.01 Torr(s) (about 1 .33Pa), hydrogen gas is supplied in a chamber 4, and 
it considers as a hydrogen ambient atmosphere. The pressures in the chamber 4 at this time are 
about 0.1 Torr(s) thru/or lTorr (about 13.3 thru/or 133.3Pa). Next, it energizes and heats at a 
heater 14 and considers as the melting temperature of solder, this melting temperature — about 3 
[ for example, ] - or it continues for 4 minutes. When [ of time amount predetermined from the 
time of initiation of this heating, for example, about 1.5 minutes, i.e., heating time, 121 about 1-// 
passes ] 2 minutes passed, the microwave generator 18 is operated and a hydrogen radical is 
generated in a chamber 4. the generating condition of this hydrogen radical — about 1 .5 [ for 
example, ] -- or it continues for 2 minutes, about [ namely, / of a heating process ] — passage of 
time [ one half of] after — about [ of a heating process / remaining ] one half is covered and a 
hydrogen radical is generated. Hereafter, processing is performed like the soldering approach 
mentioned above. The temperature and the pressure profile of this soldering approach are shown 
in drawing 3 . in addition, generating of a hydrogen radical — about [ of a heating process ] ~ 
what is necessary is just to start the initiation stage from the time of initiation of a heating 
process after the passage of time of about 1/4 thru/or 3/4 that what is necessary is just the back [ 
time / of initiation of a heating process ], although it started after one half of time amount's 
passing In this case, a halt of supply of a hydrogen radical may be mostly carried out to 
termination of a heating process at coincidence, conversely, it may be quicker than the 
termination stage of a heating process, and supply of a hydrogen radical may be suspended. 

[0034] The photograph of the radiolucent finding of the processed material 10 only when only 
heating by drawing 4 raising temperature to the melting temperature of solder in a hydrogen gas 
ambient atmosphere in above-mentioned soldering equipment and drawing 5 are this solder 
bump's scanning electron microscope photographs. The radiolucent finding of drawing 4 shows 
that the void has escaped from each bump. As a result of escaping and coming out, a hollow is 
formed in each bump as shown in drawing 5 . The natural oxidation film is torn and this is 
considered to be the result out of which the void escaped from and came, or the void escaped 
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from and came out from the defective part of the natural oxidation film currently formed on the 
surface of the bump. Thus, heating is only desirable when extracting a void is only considered. 

[0035] The photograph of the radiolucent finding of the processed material 10 when the time of 
initiation of the temperature rise in the heating process which drawing 6 is raised to the melting 
temperature of solder in a hydrogen gas ambient atmosphere in above-mentioned soldering 
equipment, and is heated to the time of termination of a heating process irradiates the plasma, 
and drawing 7 are this solder bump's scanning electron microscope photographs. As Sign a 
shows to drawing 6 , the bump from whom the fine void has not escaped exists. This is returned 
by the hydrogen radical to which solder is supplied from the plasma when a bump's front face 
reaches the melting point, and it has already become a liquid, and the surface tension works 
greatly and is considered that a void with the small volume was not able to escape from the 
solder bump. In addition, although the void with the large volume escapes from the surface 
tension of the bump who is an oil level from a solder void by the strong force, solder is also then 
blown away by coincidence and spilling of solder produces it. However, in drawing 5 , since the 
solder bump has not got wet good, the barrier metal b which has a solder bump caudad can be 
seen, but in drawing 7 , since the solder bump has got wet good, the barrier metal which has a 
solder bump caudad cannot be seen. Therefore, it is clear to get wet good by reduction by the 
hydrogen radical. Therefore, when putting emphasis on making **** good, it is desirable to 
supply a hydrogen radical from the beginning of a heating process to the last. 

[0036] After drawing 8 considers as a hydrogen gas ambient atmosphere in above-mentioned 
soldering equipment and reaching the solder melting point, it is the photograph of the radiolucent 
finding when performing a plasma exposure after fixed time amount progress, and drawing 9 is 
this solder bump's scanning electron microscope photograph. The void does not exist in each 
bump so that clearly from drawing 8 . This is because the void is extracted beforehand and the 
oxide in a bump is returned by the hydrogen radical after that, before performing a plasma 
exposure. Moreover, since the void has escaped from the defective part of the natural oxidation 
film etc. in the condition of having not liquefied before reduction initiation completely yet, 
solder does not scatter. Therefore, when preventing generating of a void and making **** good, 
it is desirable to supply a hydrogen radical from the halfway of a heating process. 

[0037] The gestalt of operation of the 2nd of the soldering equipment of this invention is shown 
in drawing 10 . This soldering equipment is different from the soldering equipment of drawing 1 
in that the wire gauze 26 is not formed. Since the wire gauze 26 is not formed, charged particles, 
such as ion, also reach a processed material 10 besides a hydrogen radical, and since reducing 
power is heightened, reduction of high solder of whenever [ oxidation ] is also attained more. 
Although illustration was omitted, the source 25 of hydrogen gas, the pressure gage 27, and the 
control section 28 are also formed. 

[0038] The gestalt of operation of the 3rd of the soldering equipment of this invention is shown 
in drawing 1 1 . This soldering equipment has generated free radical gas by plasma-izing 
hydrogen gas by the RF from a high frequency generator 32. As for 34, as for a chamber and 36, 
in drawing 4 , the heater for heating at which a wire gauze and 38 had been arranged at susceptor 
and 40 has been arranged in susceptor 38, and 42 are [ a processed material and 44 ] vacuum 
pumps for a hydrogen gas supply path and 37. Of course, the cooling system in which non- 
contact [ contact and non-contact ] are possible is formed in the rear-face side at susceptor 38. A 
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high frequency generator 32 impresses a RF between a wire gauze 37 and susceptor 38, and 
generates the plasma among these. At this time, a hydrogen radical occurs with charged particles, 
such as ion. Although illustration was omitted, the source of hydrogen gas is connected to the 
hydrogen gas supply path 36, a pressure gage is formed in a chamber 34 and the control section 
which controls a vacuum pump and the source of hydrogen gas based on the pressure signal 
measured with this pressure gage is also prepared in it. the reactionary attachment equipment of 
the 2nd and 3rd operation gestalten — also in any, all of the two soldering approaches explained 
in relation to the 1st operation gestalt can be carried out. 

[0039] With the gestalt of three above-mentioned operations, although the wafer was used as a 
processed material, it is not what was restricted to this, for example, can also be used for 
formation of the solder bump to a chip or a substrate, can be used also for formation of the solder 
bump to INTAPOZA, and can be used also for soldering to INTAPOZA, such as a wafer, or 
soldering to the mounting substrate of INTAPOZA. Furthermore, it can be used also when 
soldering the substrate carrying a silicon chip etc. to a heat sink, a case so that the large-sized 
silicon chip beyond about lOmmXIOmm may be soldered to a substrate, and. 

[0040] Moreover, although the hydrogen radical was used as free radical gas, other things can 
also be used if it is gas which is not what was restricted to this, for example, generates a free 
radical by the plasma. In addition, although the gestalt of the 1st and the 2nd operation showed 
what carried out division formation of the chamber 4 at lower room 4a and up room 4b, a 
chamber can be formed, for example in the shape of a rectangular parallelepiped, opening of that 
one side face can be carried out, and it can also consider as the configuration which opens and 
closes this opening by the lid or the valve. 

[0041] 

[Effect of the Invention] As mentioned above, according to this invention, oxidation of solder 
can be prevented even if it does not use flux. Moreover, generating of the void in solder can be 
prevented. 



[Translation done.] 
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[Drawing 5] 
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ttttft, 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[ ffi*<Z>fxftj ] Z> "J 2 > "9 *m - £ fcft * v 7* yctiS 
**B; o ^ SfifcT * C 4 3»ft *. C <&*ffl/ > 
( 1 ) ±ai/A:SiS^tc*^ 7 *^*BBH«r»«tU 40 

U ?cSfi«©±tC£pJ8!ir 1/ fc» . * fcttS 

CrSMditfcft. flaw** 
[0003] 

[£»WI^0«4T*P«] C©cfc^W*BB^>7 
CMBfifcrtt, *fflrt©Kfk*a>3i7C % Eft 50 
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2 

&*mtt<mftKm!®z&.\??<Dx\ n». ts&# 

CCJJH»f*Ct3W , C*fti>C4^**, 
[ 0 0 0 5 ] -fciaOJ: «M>^fflR«) 

«wttWBitf * * * jatatKcoBwe ? * free; 
[ o o o e ] &»xn&TBtt*atiiii&L 

[0 0 07] 

**I^Ba©jaSKft»*'C±lfS**4»K:. itjl2^ 
<?>?«»X^4ifctfl/r, HlsK£ttA^«llt^«rft 

[ooo a] jteara«*r>tr % it«s«i«4£fflcM»i 
#x $ nx c * sot . c ommsx* 

<WS5Eff««J:->t:, *HP!«Wffc*9 ! g:jB7cr*C4^ 

[ 0 0 0 9 ] g9I5«aS^^*i*teT^Xgli. nSBAl 
»XSWH<&S tifcBSjSd* 6«nrntw 6 C 1 3^"C 8 

jB*«#^«iftx«©«Wtt % Ufto:sa>t(n4» 

*3W»4*'*t4<>'C**. MlS^^O^i^Xii^ 

«i*ita«SK(k«*«->rtt^caKi, stes^/A 
[ o o i o ] sn&smt. fnumo. ouorr 

<»1. 3 3 Pa) Stlf^C 4^««. $6i<:, I? 
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3 

GKEtfMi. ti^ccttttSnfcft^B^aOUfc 

arr*CtKi<fc->t:?Tbti. M&HM0. ITorrT* 
S 1 T o r r < (ft 1 3 . 3 3 P a 7bm 1 3 3 P a ) 0>K 

[ 0 Oil] ccoj: ^ccM^S^ftauk^xoft 
£*Kar* ^Ciao t»t»fcE!) £ ? ASA 

at*. ^u<tmm^m<ommmcm^m^Wh 

tO 0 ! 3 ] C©*ffltftf!*HicJ:*lt* 20 

[ o 014] m&rtzzfcmvric. mjt&co&m 
[ o o 1 5 ] fflS2aias^^««*«ti/rtt. xzo 

1 0 0 16] **X^Jfe£*«<fc l/C« % 40 

itt*QHttfl*l*13. 56MHz^^»aMMA 
1*2. 4 5GHzt>*4«M:*31T*Ct**C#& # 

[ 0 0 17] fcl&^ai*. Bii*Q^^Bi$?^5p^pJte 
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4 

1 0 0 18] Biitti^S^B^^iP^^&vJjQ^^^^ 
[ 0 0 19] 

[ft9K4du>ni] ^9^»i©j»o««©*Ba 

&• *£tt2i*. WWt>^4«U * + 
-4«, T*tt4ai±»S[4 bi^^^o T8R34 

at*. ±»ccBP«:W , r*a»i><>© , c 1 zomn&ii 

ft*, T»S4 a£±*ft4 b^£l/C<ri&1* 

[0020] c©«afi 2 «5rt», rt^irF«a(4i)«i 
cc*. ram Mt\mi)itas#BMn>tixK*&. 
c©ratt58&, *Atf*a 

n^U2>^;wi0^, AMBUSS* "SJtt^ffi 
«©S»#l2«:Wl/rtr^. C©*}*&12«. fc£ 

[ o 021] &4o\ c©b - * - 1 4 ©rawuni, 
&^2<i>9mcmtz>tix**)> t-^-i4««« 

n. rajfluteffct3ivct»6, 
[ o 022] s^otv&c^ xf^s 1 2 c^na^® 

K«l*'5JfgftA#$<?>»^i5S^, SSS2rtK. 33S 

co>>%i»mmit, «*w*Kj:-jT:aittri 

[0023] t-#-14*ai«**l. tt«WHll0<; 

i?^ * b - » - 1 4 ^<ommmtctit<. t * . xr# 

■&1 2<D£®fcjg»sL/i:. Xf#^l 2*»*pr -S. 

■& 1 2 ^$£Cr>* $ I >*> <DV3b &<DX\ BXft hfe* 

[00241 * + >^<-4 ©±«tt4 b JCtt, sfBft^ 

x^t^a, «*J***^t>^;ufttttei eds»t^ 
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£K 1 6 1*, -7 A * Pfft**S 1 8 £-t$a4 bCWftf 

«&^2 0&. ±«*4b©±£±«:Sl,'0** # CO 
«a»2 0tt. 70a»«AA2 2*Wl*t:<r>*o C 
4>-?<f 0P%«A£2 2t*. 2 4*fiH?*J: J > 

^«&i2«>±B*« J >iC<r»««ictofc-7r. ±A64 
bAfcfltA¥** 

x^Mw s 4 k, £££ 4 <wf »ks» 
pftKj: -?r its ivc, 

4. c^AJR^fiuU*. ±tt*4b©rt*cY*>G> 

2 6£51^T. O^WTlM^. ftfc, * 

[ 0 0 2 6] **#**2 5, S^>76 *i!«ir& 
feMXCMWHi 2 8 atfUK* *>4aT I -2> . C a>*ljfM^S 2 

8«r4*»*»W«cfwr*te»K: t * + »v-4fc:i*S 
Att2 73«s«^ni:c^ 

[ 0 0 2 7] CCOJ: J >K«l**nfc*fflft»«l'C<l>* 

eartrtji, H*»x©j:$t«T*>n*. *r, -tsp^4 
mm*\>xm$h. ±«64b 

tC*TJ:^tC. MO. OlTorr <ni- 3 3Pa> 

*t?»»u ? + >M-4pi*.«£tts±T*, -?<<>? 

4 ? + 

'<-4rt4>EAtt, HAtfnO. iTillTor r <£? 
13. 3Pa7^l33. 3Pa) *C*4. 
[0028]?* Wl^ayj#±S<&ErtK ft* 

t . t - ♦ - 1 4 nmmb. mmm i o ^urnr** 

itta»ra*M&n2»r\ ^oomtuutti, 
■H«*m**nifwaKt>fe-?'c«i«r*o cntcj: 
*c . mj&shs i o ±o*ffl:wsB u . *a > o ^wb 
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5 

aBWtfSn«£. fc-*- 1 4^0£«ftW<:JV »*p 
1 2K*HSU IS^Uft 1 OGHftspiMrb 

4fti*;6£*>^6icj: vt^O. OlTorr 

[0029] ccsj^k. B^©aft»aat«#* % h 

JtC*4. 

[0030] jWAc^x^ftfcj^trfffcna 

[ 0 0 3 1 ] S^c, »P»i!)»Att, ttWBlM 1 0 
n-Ci^OT. 4cX^^A(>, ^^^Pf^A.^2 2 

<D*Tr% ftaieki o a ear- 
30 [ o 032] ft*, jteK#>*e ^*s^'^ft»ai2 5 

QMWi, f + 4 ^^feS/5it2 7 iPh<0&l) 
■WK^'t. WM2 8A^f ^-Ci4. 
[0033] *fc, CO^fflftWSai-CO^fflrttfW:, 
H*a««>J:9«:urfT5cfc«ir<r* # ±«« 

K-^^rxf#S 1 2±CCS2g-5'4o ±SUS4 btPIO 
r. 7tW<-4A«rHitGE»0. OlTorr <£? 
1- 33Pa) *tT'»aO. ffrW<-4rt(C*^ 
*£XB%£?*« C©t*«D?-*>^-4 
40 rtCC'S^ti, no. 1 To r r755l To r r <m 
3. 3T3^1 3 3. 3 Pa > T**>&. ^tCb-^- ! 4 

^«ft£S«« 0 C«>**^y^©»^1*Sf:HA 

i*n i - snsa^mttT*. »*. *^x^cc.^i/ 

50 T**^**«fc£<Stf* 0 KT. ±j*l/fc*Oft» 
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)i,<D%*\t> mjMom i / 2 

l/fc*. *0HW*»tt. WatES«)BB«rftJ: 0 tar 

Ati« j: < , fl^i*to«d:iic5>ratti*^fe« i /4 7*2 
3/4oiffl®aaacB»miitt:c»b cota£, * 

4dft 7 ;i><£«£*#it t, r i> J: <, 

[0 03 4] H4W, ±a$©*fflft«»aK:to<,»r, * 

A*. H4<[>X(iaBlfl»6, *^KW<>^*6tt 

vtx^&ct&fi&z. KttBfctt*. Bsc*?** 
tc&<>7icaB»*HftS3n* 0 cnii, so?®* 

aaafc. *t>Bi«utfbB*tt<?'c;M vtmimtc 

#*fc»d. JB«W>*«f^Ci^a* I/I*. 
[00351H61*, ±»©*ffltt«KBK:to<,^, * 
K#x#H»4"^* ffl<^»»** riff £ 1* T Mfc* 

WSnft4>¥A. B7tt. RI*Ba^0^i3^M£«-fH» 

yoj^mmmc^u tc t e , *bb# ^ x^*» 6«k 

n*. f*B4>*»<,>#4 Kit. BBtftva** 

*vc c * t »ot . ^ s <> o ^>T*«: a* j» < 'J 7 > * ii 
b#jSAn-**s, B7-cit, *B^>^Jl»K:j»n 

A^$n^ci^6K^i>o <fc->x\ Bn*A« 

[ 0 0 3 6] B8lt, JJ!«D*ffl1*» * 

ate x^iBtt*fT-?fct ftc^xwaaat^wn-c, 

09 it, H^o^owtSSflWHSW^i. H 
8 * 6^ M«& 9 K % < > ^tcflrtW K lt#*£ 1/ r 
t cntt. 7 ^X-?S?l**ft^i5«i, #4 h'«r* 
iM£i >r * . toac < > 7fto>m bIMrAjR ^ 
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^tiMXK<:tT9 C ±#B* o<,* 0 

[ o 037] *^o¥mm'&&<Dm2<DMzwm 

*Bl0tfiH». CO*fflflttlHR*. Bl«>*ffll*» 

ACD-C, t^tKflafe<?>*^»*ffl<^>«ic«>BllBc«t6o 
B*»*Wl/fc^ **^I2 5. E^It2 7 . MB 

[ 0 0 3 8] *«»4>*fflti»iaE0B3 ^SOOBS 
«B1 IttSW. C<D¥ffl(4^#Jmt. ABjftft£B3 
2 J: ^ t*S#X * ^ ffcT * C <h 

ccj:->t:, «B«*x*(s*i/ri**4><!> , c**, 04 

tCfcOTT, 3 4it^*>^-, 3 6tt4dK#Xttaa 
B. 3 7ttAfl. 3S\ti&m< 4 0fctxf#©3 8rttC 
20 B«3*ifcl«fi»fflt-*-. 4 2a^tt«Ml, 4 4^.* 
dUO^rA^, ^2&, ^-&3 8^tt, ABMttftti 
A^mt fIB4I»IBIB^R^ e>n^C I * BHiAK 
^H3 2it, :feB3 7ia:»&3 8i©Btc:*sa*ai 
JJDU cn6©B«^^X-?4»^S** 0 CCC-i^, 
^^>^Mtt^^^4A^t>«ilo^£r«. B 
Sat SttS O fc3&i . B^AXM AKBB 3 6 

*«Sn, ^ + >^-3 4(Clt, SAIMq9:^6ti % C 

**^xBi*a»r6«l«iB<>Krt6ni:^-s, ^2 
30 JIOPB 3 «^X$B^SMtt VttBi ^fntcfe(r »-c ^> , 

1 0 0 3 9] ±BCE>3^*B<WE8'Clt, ttKBMi 

< . wf - ^ ^i^^«)*B'o^a>BJWcftBr 

Bduc *><£jgr % c t * h i/ , «> *m - > ♦ 
-#-*^©*fflW»«i»lt^>>-*-ir-cos(Bt 
BB'\^dfttf(c<>BBr«C t^-c* *. 5 6cc, 
40 ! 0 m m X i 0 m mS*£l±«^«^ 'J 2 > * ? 

[0 04 0] «ttt^xti/-c*B^s>***B 
Bi/taw, cn«:Pl-7fei©i:'lt^<. B^tt^x-c? 

C & 4"C* ^Cfe, ^ 1 35KXB2 CEXEBOBB-Ctt, 
^ + >^-4€TBfi4a. ±BB4b(C9ilBtiU/fe 

50 I/. *<0-«Bi*BP*«. C<DBD£g*fci*WCi: 
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1 0 0 4 1] 

l%tm®&) KLkOJWZ, **miC£1rUX. 7yy 

mi) -*mmm i omzvtmco*® mmo®. 
m r o] m¥m;<>?<»£Mm*w&^Mx'$>z>o * 
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10 

[09] B*ffl^>7 r <!>****Ha*¥At?*'5. 

[011] *^wo^3«>*te^s«>*a^iigcr> 
2 mm 

10 »»Btt 

16 MMt^ft^n 



[01] 



[02] 



25 



Iff 




22 20 _ 

r r/ 



wy **** \ 
/ aft 




in. 3 



'■1 
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(8) 



£8920 0 1-5 8 2 59 



[@10] 



24 



TOTT 



^1 



i 



>6 




(51) In* .CI 

H 0 1 L 21/60 
H 0 5 K 3/34 

// B2 3K 101:40 



5 07 



F I 

H 0 5 K 
H 0 1 L 



3/34 
21/* 



5 0 7 J 

6 0 4 E 
6 0 4 H 



(72)5393* ft ft* 

(72)5M# te* * 

Aftft»FroB£ft«s3T5 1 &3^ 

(72)^3* eft 



(72)8W!# ft 5tZ 

AftfM*^HEft«^3TEi 1 $35^ 

^I$mt9RrtiSliEi5^a3Te 1 &35^ 
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